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THE CHALCIS-FLY IN ALFALFA SEED. 

Hy ThKOIioHB I). liMRAUMt. 

Mntmm>loguml Atiditaml, Cireal add Toragf Imert hive^tigatiom . 
INTltODUCTlON. 

TIk* dover-swatl dialcis-fij' ' (fig. 1), wliich is generally (crmed tiic 
tilfalfiiHBWfl (*h«lck-fly by »tf»ltli-at*l groweis, litu; ])c«wi iiic.i»»sji»g 




F'm 1.— Th8 it l *l(fc» i « l.of ptevw--ttwl/(*rii%-lly; a, Adirit; ft, l*rvii; c, ptif*. MiMhMrinr^. (OrltHuil.) 

s<» rftpidly tlmt its dostructtvo W(jrk w now causiug ft Inrf;© ainiuAl 
loss, and in som* «octioii« tveti tiireftfcening Ui« production of nWttWft 
seed , 

' Sctentlnc nomp, nnrhophofwt ftmiirit How. 
NuTK. — Thii )j(ilMli> fiirnfihRi a K'i"'^ knowMgi! OT IIid olialrh-Hy, <ui Manvi InJiirlWK Ui HlAiira ih-mI, 
and cwluEiu scveriit prucllcal methods for lu omlTol, 
' »72H'— Bull. «0— M 
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In tho fall of 1012 nn invcritigation wiis atiirted with ii vitnv to 
ilctcrmiiunijf some i)r!ictieal metliod of eliecking this ])ost. ifiich 
of Mik Work fe still in an oxffertin«it*l sti^«, hut eortain ppacticas 
iifo lit liiuid whorel)y tho grower of alfalfii soci! may raliicc tho num- 
bers of this insect in his fields and without dottht profit largely i>y 
fclie r(»itlt«. 

The (Uffer'ent sections in which invostigntions hiivo been conducted 
present in themselves many locjal [)rol)lenis which nuist necessarily 
l>e *>mit-t#il ill tliii* hrinf prrftinin+iry iicuoinit of ati instwt which is so 
widely distributed luul so doalriiolivo. Xovoi'thelcss litis bulletin 
will servo t*) give the nlfal fa-seed grower a genoriil knowledge of the 
ch«l©i»-lly, lojfethcr \^i^i*ici] infortjinfebn »s will dii-ect him in adopt- 
ing mo*«ui-« for rcdneing fclw \m-^m nimnal loiw due to ite work. 

l)«t»L«P?V«(WT Ar*l) HABITS. 

Tli« egga are very siiiiUl; in fact, they are invisible to the naked 
eye, and are deposited through tho soft greiin seed pods directly into 
tho soft seeds. Under ftold exinditions ovipoeifeion usually takes 
jilace when the ])ods are about half grown. Tho time reciu'ired for 
tho eggs to hatch varies greatly. Under favorable tetnporatnres the 
larvie (fig. 1, b) begin feodiitg in about A week after tho eggs have 
boon deposited. Tho larvsc feed within the soft, tender, growing 
seeds, and before the pods have had time to ripen moat of thorn have 
become full grown. 

When there is sutlloiont nioistnro remaining in tho seed i)ods, most 
of the larvio at once transform to the pupal stage, but if tho seeds 
bwime thoronglily dry before lnr\'» enter th« pupal stage (fig. 
1, c) this transformation may bo delayed indefinitely and the larva) 
remain dormant mitil the foUowiiig spring or soino other time when 
borii moisRiro and tefnperakwe itre fevm'jible for thm- transforma- 
tion. In tho pupal stage tho im*e€t may rest from 10 to 40 days 
before emerijing as an adidt. 

All of the ategos of d8V*lti|Tinemt a r« completed wi^iin the inf(*ted 
seeds, 

IminediattJy upon becoming adult (fig. 1, a) the dialcis-llies eat 
thwr w»y out (.hrongh tlio r»»inHiniiig shells of Hie iiifi*sftxl ftMtls, 
then tlirough the seed pods (fig. ft), leaving in each case a hollow 
seed (lig. 2). Tho adidts may be seen in great nuiitbers flying over 
alfalfa-seed shock-s antl sv(f«rmin|: over the sickle bar wh«5ii tlio cro[) 
is iieiiig cut. They are fre*piently confused with gnats. 

The chaleis-fiie»i are most active in hot w**iithor, but seek the sliade 
in ttie lM"«t of tiie d«y. Thoy visit the alPalffl blesBoms appartnlly 
to secure food, and in niodora*e weather live to be several weeks old. 
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FLIGHT, 



Tlio adults of the clialcis-fly urc very active in their lUglit and 
without doubt aro carried long distanoee by tho strong summer winds, 
Thoy have boon observed in groat numbers carried by tho winds 
on a hot summer day, alij^hting on almost any objeet m their course, 

HIBERNATION, 

The chalcia-fly liibernates in tho larval stage within alEalfa seeds. 
By far the greater number may ho found in tlie seeds on neglected 
fields (fig, 0) and along fence lines and ditch banks (figs, 6, 7), A 
great many seed pods may bo found on tho surface of fields from 
whieh the seed crops 
have boetY removed, 
and especially along 
the check ridge* wh«ro 
alfalfa frequently re- 
mains standing, 
Screenings around tho 
alfalfa straw staeks 
(fig, 8) and tho seed 
of buT cloYlH'' eoneeal 
many of tho krm, 

DISTRIBUTION. 

In Circular (;0,= 'irr, 
F. JI, Webster shews 
tho distribution of tho 
alfalfa-seed chalcis as 
probably covering the 
entire United States, 

Tho writer has per^ 
sonully observed its destructive work in clover or alfalfa seeds from 
the Gulf coast to the northern limits of the United States, as well 
as in tho southwestern States. Injury from this insect has been ob- 
served in cultivated alfalfa seed imported from Germany, Turkestan, 
and CHiile, and in boMi the eidtivaitd and uneultivat*d varieties 
of alfalfa seed from Turkey and Siberia. 

CHARACTEIi OF INJURY, 

The clover-seod chaleis-(ly confiucs its work entirely to the seeds 
of clover, bur clover,' and alfalfa. Its <lestructive work restiUs in tho 
hollowing out of large portions of the seeds while sfcUI s«ft and grcai 




Fto. 2. — Alfiiltii seeds which have bcwi hollowed out by tha larvic and 
Jrom which the adult chftlfb-flliJS h;ivo emerged. (Original.) 



'Sciontiflcnamfi^ ^edicagohixpida. 

1 Welv^ier ^ F . H. Some hisects afTwtJliS tha productiou ot red clav« .seed. 
Cirp.M, jip. 0, figs. S, Apr. 12, HOG. 



II. a. Dept. Agr., lUir. Ent. 
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Flo. 3. — Alfalfa iiM>d po<1.4, ahowlut; the openln)^ ntiulo by lh« ndiiU 
ph»l«ii-fl l«i as Bt«th er^mpeU from a with In. COtIr Innl.) 



and gr()\\'-iu{; in tlio fiolds. (Soo fig. 2.) The percentage of aborted 
and vortldorts seeds is incroiiscd hy infoatation before thoy are largo 

onougli to supply the 
growing hxr\'*D with 
food. In stich cOiSca 
both the larvai and 
seeds are prcmatnroly 
destroyed. 

^V^lGn tlio adults of 
tlic chalcis-fly emerge 
normally from the al- 
falfa seeds thoy leave 
nothing but the hol- 
low sheU (fig. 2), with 
tlio opening from 
which the adult has 
escaped near one ond. 
A similar opening is 
left in the seed pods, 
directly oyer that in 
the soed(%. 3). The 
infested seeds which 
still contain the living .Iftrvse of the inaout may bo recognized by their 
abnormal shape (fig. 
4), and usually by 
the dull brown color. 
Some of the infested 
seeds, however, retain 
their natural color, 
but tiiey always lack 
the glossy aj)pcarttnco 
of normal seeds. 

The extent to whicli 
alfnlfa seed is dam- 
aged by the chalcis- 
fly is not gigtidrally »|)- 
panint, owing to tho 
minuteness of tho ia- 
»ect and beGarusw its 
destructive work is 
accomplished within 

gtovriiig s#«ds. Tlwi iiifillfa-s«'ed grower cnn only astimaw tho per- 
centage of his croji destroyed by opening a large number of tlie seed 
pods and observing the infested seeds. Even then he can not 




Fta. '(.~lnE«sl«d4M&t!Bmi>d3 whlcli contained the hibemittag tarvw 
of (hS Mmlcb-fl r. ( Original. ) 



r 



THE CIIATXIS-FLY li^ ALFALFA SEED, S 
* 

estiiTiato with any dogroo of sccurftcy ■without tho aid of a good 
inien)scope. 

Alfalfa smtl poda coll ec tod in difTOTent loo ali ties from both early 
and lato crops show that soed crops maturing lato in tho season 
suiTor a groater loss from this insoct than thoso maturing early. 
Observations showed that tho oarly emw-ging "ndults are crowded 
to tho first seed poda in largo numbers, resulting in a heavy infis- 
tation. Thoso first poda aro, however, noarly always found on tho 
isolatod plants growing on fonco lines and ditch banks. 

In localities whero bur clover is abundant tho pods of theso planfes 
rec&ivo the early Infestation. 

When tho alfalfa pods dovelop in largo numbers on tho oarly 
sood fiolds thoro is apparently a decroaso in tho percontago of in- 




Fio. S.— A severely infftstod alfalfa seed field whleh had hisen abandoned. Infested pods raver the ground, 
where they offer favorable conditions for the hibernation of tho 'ihal'^ls-fly. (Original.) 

featcd seed, and from this time on a graduall}' increased infestation 
' follows until ttio close of tho s<»aBon. 

Seed pods eollected in dilTorent localities and subjected to exami- 
nation with a microscopo show that the chalcis-fly destroys from 
10 to 30 per cent of the seeds in tho oarly crops and from 20 to 70 
per, eeut of tho scott^ in Uio lato crops. Several samples were exam- 
ined which showed that S5 per cont of the seed had been destroyed 
by this insoct. 

Tho actual loss per acre depends upon tho market value of tho 
sdud and upon tho jield per acre of tJio crop. Tho loss haj^ been 
ob*orvod on different farms to vary from $5 to $60 ]ior aero. Thoro 
aro still many seed-growing districts which have not been visited in 
oonnection with this study and where little is known conconiing tho 
work of tho chixlcis-fly. 

G7214°— liuU. 636—14 2 
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CONTROL MCTHODS. 



Methods for tlio practical control of this insect peat nro l)cing 
condiietrd; mid whilo bli«y arc still in an e.\])erimcntiil stiigo, the 
following ]>iiges give frindanioiitrtl practic(>s which should ho care- 
fully carried out liy every alfalfa-seed grower to obtiiin immediate 

UARVH'iTlNn SEVKUELY INFESTED CHOPS. 

All Jilfalfft field is frequently foirnd with such ii severe infestation 
hy elialcis-flif« that the grower considora it of iu*nftid#nt value to 
bo lmrvostc<l and simply drives in a herd of cows to pasture the 
wop. (Sec fig. 5.) Witli regard to the control of tlio clialeis-f!y 
for the protection of future a&od production,. i* « G<»8*J5r mw^ftko. 




Thttditoll bu^, 3^ roda whl«, with Ha mgiMvi aMMb, vai a plaea or lirHdlng and hitMrwiUafi 
far Hw ehaloli Of—* saurrc MWejmt fer tb« tn h otntloD of surrouadlng geKk. ( Or%lBiil,)~ 



Ofewpvat-ioiid show t^tut ni«ny of tdie jjoda l)urat open, while trthMn 
aro trampled to the ground. Hero groat nunibers of infested seeds 
olTer favorable conditieiis for the hibernation of the ehalcis-fly 
larvie. Those, as mature flics, will info^t the seed crop the follow- 
ing spring. Under such circumstances the crop should bo mowed, 
removed from the. field, and .stacked. It may then bo used as rough 
foddw; and if the remaining straw is bunwd in early apring, the 
hilwrniiting liirvie will be destmyed. 

CI.KANINO FKNCE LINra ANT) DrTCll BANKS. 

'riie following facts emphasize the importance of cutting the 
alfalfa along <litch banks ^§»: 6, 7) »lid fwiee Mnrt, «s w«ll m in 
the fields. ,i 

t. The (larliost mml pods are found to develop oi).^,tlio isolated anil 
viforons groWMig plKhUt fefi»d in such jilacos. 
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2. Tho oarliost pods have an especially largo pereentagc of tho 
seeda infested with chalcis-fly larva). 

3. Tlie chalcis-fly l*rvR> ar« arblo to pass eorapletely threugh tho 
first generation in tho earliest pods beferc tho regular seed fields 
are sufTiciently advanced for eviposition. 

This cutting should b« done with tho harvesting of each hay crop, 
btjferc tho seed crop is grown. 

It is sometimes neeossary to have two or mere irrigation ditches 
running parallel, making it iraprActicftWo to cut tho alfalfa between 
Uitm. In such cases it is economy to fence the ditches and use this 




Fta, 7.— Th» rank Browtb of dry alfalfa shown on thb diteh bank wm loaded with tnfKted sead pods In 
vrbMi & FDUlWade of t^Meta-aj' InrTai nrwe hlbfiwittog. ( Origfaml. ) 

land as a small summer pasture, thus preventing the devolopmout of 
nlfalfa see<l pods and tho ehaleis-flios. 

WINTBH CULTIVATION. 

In the process of harvesting the seed crop many pods containing 
infested seeds fall to tho ground. Hero they remain until tho follow- 
ing spring when the hibernating insects emerge. A thorough eulti- 
Vfttion with an alfalfa cultivator, at some time litto in the full or 
in early winter, will sufficiently cover such pods and will prevent 
tho emergence of most of the adults when tho warm spring weather 
tarivis. 

bar^HOYiNG the: sj»Bvt«iNG«. 

After tho alfalfa is thrashed tho great mass of screenings which is 
left (seo fig. 8) frequently contains large numbers of seeds infested 
with hibarnating larvfo. If the chaff, together with tho K!r«enings, is 
pltice<l ill ft ©ampost pile for three or four months, so tliat it will 



Imk'oiiio liptitcd and dccfty, most of the itisoct life will ho destroyed. 
Uides+rt it in poswiblo to tront tlio screenings in tliis iniiniuir thoy should 
lh« bsirimd btrftfrii g:rowH^«e*son opens in Aic Sj^ring. 

yiany of tlie iilfalfa sccil pods tdou}; chefjk ridgoa and fence lines 
uiny l>e destroyed l>y burning ofT the weed's jiiid tilfalfn, as ik sliowii 
ill figure 9. This should l)o done either in the fall or early spriup;. 



In purchasing alfalfa »W5(I, i«nner» ahhabl insist upon having setnl 
which h«8 been well cl#»ne<l after thrAshiiig and should never plants 




l'K>. S.-~Vn ttllalh straw atari, ibowing ttie Krotuid «n rrej with sfroentngs In which many phfllcMy 
lame »rs hlberwiting (Original,) 



the uneleaiied ])rodiiet in new fields. Tn many localities much of t)ie 
itMAil is sold hoth by fiiriners and by local dealers without first having 
bwi clcMiiPd. The product of such Hml wli#n harvested from tlio 
late crops fre<juently contains a 10 to 15 jtor cent infestation of hiber- 
natiiig ehalcis-fiy larvw. The planting of this uncleaned ae«d fro- 
tjueutly gives. fcli^ chwlcie-fly a start in the now fie>ld, as w«41 m pasuU- 
ii*g in R poor irtand. 

ClJTTINfi TlIK 3KE11 CROP. 

It is not an uncoriinioii practice for the fanner to allow the seed 
crop to reiMiuiii on tho fields an excossive period in ordw that more of 
the green pods may develop. In such iiolds on the same plant are 
fotiiid ripo pods i)urstnig open, as well as fully doveloptni, half-grown, 
and insvvly forming potls. 

01)*t»wvfttions show that many of thochalcis-flies infoiting the earlier 
or first podft h*ve had sufTicieJit tim^ to cofni>let«t #hafr life develop- 
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mciit, emerge frt)in the seeds, nttd deposit their eggs into the green 
pods growing on tlto same plant upon which they themselves were 
fostered. 

In view of tliia the seed crop should bo so handled that the sotting 
of pods will ho as uniform as possible, and the crop should then bo 
hirva»t£»l' «8 soon as the lafg«f number of the pods ure ripe. 

STACKING TUE SEED CHOP. 



Tt hft3 been demonstrated that great numbers of chalois-llios omcrgo 
from tlio 3eod peda at about the time the poda ripen, and continue to 
omwge itulftfinitoly, In-*nidsuwm«r most of them, however, emorjfe 




Fio. ft— An tt(Mfa )«ed flcli with t^ieek tMjfes ftiwl Ie>i;W Ilnn biirned ov«r to destroy tlw hlbcmatteg 
tafvrfi oft ho riwtefe-ir, ( Or||(fe»l,) 



within three or four weeks after the crop is harvested. Where lat-or 
s««id crojw »m grnwnj it is therefore advisablo to stack the early erops 
im soon as i)0!3¥iibl(i, thus preventing the irm omtrgsnce offered by 
leaving the crop in shocks on tin field. 

DEHTnOYlNG BUIl CLOVER. 

In some localities bur clover grows abundantly and matures its 
se^d poda in ^iirly spring. Thft chalcia-flies thus have slreftdy com- 
pleted the development of an entire generation in the seeds of these 
plants b&foro tho alfalfa seod pods hiivo dovoloped in the fields. 
Uud*r such conditions it i^-ould be well to dtste-oy the bur clover ]M)ds 
hy burning the fence lines in the spring. This can frequently be done 
after tho plants nuiture and before the alfalfa 3oed crop comes on. 

CLEANINfi THE SEEDS. 

Some of tho alfalfa seetl-growing districts have orgiMiizations 
among the see<l growers with odicers having complete charge of elenn- 
ing and marketing tho 30cds for the growers. The product handled 
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througli these orf^tuiizutioris is, for tli<i most part, well cloanod, so 
that nearly all of tlio iofested seeds ai'c removed before marketing. 
(S(!« fiy. 10.) Wien. done on a largo sscald tlie eost of cl«»*miiig th« soed 
ii* tihout 40 cents per 100 poUT\ila. In svdditinn to removing the 
Infested alfalfa seeds, this proecsa removes the wood seeds, and the 
product will then eomniAud the highest marktt prict^s. \^ni(»rc it is 




FiQ. in.— An Interior view of an alfnlfa spod-cleaiilng plant, where tho Infestefl fieeHl.<i, together with weed 
swUs, ares retnoveU beforo the prmtuct ig sold lor pluntlug, (Original), 



nocossar}' to do the cleaning on tho farm, good results may be spcured 
by using the proper aievt* in a small. fnimin|^ mill. 

NHCRHSITV OF Oltf-.ANIZKr) KKFOnTS. 

The hahiffi of this insect, together with the general practices of 
alfalfa-a^ftd grovtors, make it npcessary for the growers of each dis- 
trict to cooperate m an odoft to contnd this destructive seed ])est. 
While it 13 important thnt each fuvracr do all in his power Ut reduce 
the ftihimdanco of this iiisect on his own farm, tho efforts of tin iiuli- 
vidual are greatly hain])ored by tiie negligent habits of a neighbor, 
Tiio rapid *listrii)ufeii>ii from breeding centers of the ehalcis-flies and 
tho short ifiiiiimuni pariod required for the dovulopintnt of th* ndwlta 
rendei' orgtHiizcd action noccasary. 



WASWlVfiTON : IH>V(CR\ MMVT I'IITNTInV) (iFnetB : H>14 



